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CDF Today

Central Muon Central Calorimeter (E H)
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Why Unhappy With SM?

e Likes: ELEMENTARY
PARTICLES

— Standard Model (SM) has been a
major success as confirmed by
many precision measurements

 Dislikes:
— Not “beautiful” enough:
e Many input parameters
e Unification not possible

o Matter-antimatter asymmetry
e Scale hierarchy

— Huge Higgs mass corrections
e No Dark Matter candidate
— Can it even work?
e No Higgs so far
e Massive neutrinos




What SUSY Does?

New symmetry: fermions <> bosons
Q| B0s0n> = |F ermi0n> Partlcles

O| Fermion) =| Boson) /l
g

Provide cancellation in the Higgs mass
corrections

‘*-Supa‘synunetnc
"shadow partlcl

Practical consequences:
— Doubled particle spectrum
— New, not yet seen particles

SUSY is broken

— Otherwise m =mg, ol |
Soft breaking mg~mg,«: 5|
— natural new physics scale ol

to keep m, low
Unification possible
CDM candidate
Falls back to SM at low energy
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What We Know About SUSY

Extensive studies of the
parameter space by LEP-2

— Best sensitivity by combining
results from all four
experiments

e Many nearly model-independent

— Stringent limits on slepton and
gaugino masses

Tevatron:

— Excellent grip on squarks and

gluinos

e Strong production

— GMSB Gauginos
— Reach for gauginos via

trileptons

Particle Super-
partner
e,v,u,d lg.v.,u,d

y,W,Z,h VARV AR

Dark Matter 701 59
Candidate A A
Mass GeV/c?
Neutralino 7’| 39-46 LEP2
Gaugino 7* | 103 LEP2
GMsSB 7= | 150 DO
Sleptons 7 [80-100 LEP2
g(any M) |195 CDF
g(M,=M,) |300 CDF




This Talk: Outline

« SUSY:
— mSUGRA

e Squarks/gluinos

e 3™ generation squarks

e Trileptons

e High tanf (Bs—up)
- GMSB

e Not included (combined CDF+DO covered last week)
— R-parity

e Sneutrino (production and decay)

e Stop (decay)

— Higgs —>11



mSUGRA

 One of the best studied SUSY models
« SUSY breaking is transmitted via gravity
e SUSY breaking terms are low-energy “remnants” of

SuperGravity models

e Unification of masses at GUT scale (mo, m1,2)
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e Bolts and nuts:

— LSP - neutralino; NLSP - chargino

or 3'9 gen squarks/sleptons

— 39 genis usually light
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 Experimental signature:

— Cascade decays with large
missing energy due to LSP

— Final states: leptonsi/jets

P-KA/2001-1




Search for Squarks/Gluinos

MSUGRA: A0=0, sign(u) = -1, g VAN,
tanf=5 q
3rd generation excluded RV VIV VN S

Kol
=

!

— Different decay mode q 5 7
— Requires special treatment >~M< | 700
Signature: >3 jets+missing &

transverse energy

1 05 7 7 CDF- Prelim:;_rry.t):‘::;:il::-\l Trigger 7 ° Tri g g e r: M ET35+2j ets

up.

Entries

\:l MET after clean-up.

10 S— e Challenging measurement

— Signal is buried under enormous
\ QCD background
N e Difficult to control
' I T O — Missing energy
mismeasurements
e Beam Halo, hot towers etc.
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Squarks/Gluinos

e Compare QCD and MC E [Janaco mc
shapes and normalizations: s [J4et20 data
— Excellent agreement £
e Check other control £F t T
regions o ﬁ
— Everything ok ;
* Atthe end, backgrounds 107 40 20 a0 A0 s0 'e'gT 0
are dominated by EWK
Selections:
E{(1st jet) > 125 GeV . E(2" jet) > 75 GeV % COF Run i Priminary 5475 = Ota
ez je’r) > 25 GeV 1o Blind Box edge Ew, Z, WW
2 t
A¢ angle (MET, jet) > 0.7 for all 3 jets o 1

EMF < 0.9 for all 3 jets (anti-electron)

-

MET>165 GeV

HTEET1+ET2+ET3 >350 GeV 107 L

1 | 1 1 1 1 L 1 | 1 1
100 150 200 250 300

£, [GeV]



Samples
Signal s35
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Squarks/Gluinos

Expected Events (254pb-1)
48+01+£07

Efficiency (%)
72+02+09

S/sqrt(B)

Signal s41

36+01+06

84+02+11 18+06

Signal s46

0.7+£00+0.2

Background

41+06+14

/ MET = 2233 GeV

97+02+13
o 3 observed events

e Complete scanin 2D plane
to produce final limits
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Third Generation Squarks

One Stop - lightest squark due to large
top quark mass

.9 i
g t , G000 Y——
— Decay depends on masses: % I
- o) Q@f&&ﬁ Y
1. 4070 77 >W Z1 t T
2. T—oblv
3

. T —cy) if(1),(2) forbidden
B

One Sbottom - light if tanp Iarge
— Production modes:

1. pp —)gg > bbbb —>bbbb;(1 ;(1
2. pp—)bb —>bb;(1;(1




3rd Gen. Squarks: Stop

 Special case:

— Stop is often light
e No cascade decays leading to multi-jets
e Signature:
— 2jets, large MET
— Tag charm using JetProb

 Trigger: MET45

T A

Search for t,t, (t, - cﬁ)

- —— Data CDF Run Il Preliminary, 163 pb”

" QcCD Multi-jet
10 | WiZ+jets, Top, diboson
[ t, (110 Gevic?), 71 (40 Gevic?)
L

Events
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34 Gen. Squarks: Stop

Exp. Obs.

Pre-tag 1056 +12 119
Tag (silicon) | 8.3+2.3 11

e No excess, set limit
e Benchmark assuming

BR(%, — ¢7!) ~100%,m , = 40GeV /¢’

1

BT

Search for t t, (t, —» ci':)

g
> 6 o 1 a2 r Theory Cross Section (Prospino)
g B CDF Run Il Preliminary, 163 pb ?%_103 _ --- CTEQ 5M, Q=m(t1)
£ S5 PN [ ] CTEQ 5M, Q=0.5m(t,), 2mit)
'E n -+ Data (S A T
L 14 L e -
4— l QCD Multi-jet ngl , . -+ CDF 95% C.L. Upper Limit
I~ =10 "
L o E
= W/Z +jets, Top, diboson e ° °
s- |t . " 2 t ok Limit on 6xBR
B - D t, (110 GeVic®), y, (40 GeVic") e -
- '|_ g r
2— .- -
N -|_.,__ 0E
N = M(y,)=40 GeV
1 [ B -
N B - A Tea
N ~ CDF Run Il Preliminary, 163 pb
o L [l !_r!_l—l_'_l g ey 0 1y 1 = ]
40 60 80 100 120 140 160 180 200 o | [ RN IR R S A N [ |
Missing E; (GeV) 60 80 100 120 140 60

Stop Mass (GeVic")



3d Gen.

Exp. Obs.

Pre-tag

106+ 12 119

Tag (silicon)

8.3+2.3 11

BT

Search for t t, (t, — cx1)
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Squarks: Stop

e No excess, set limit
e Benchmark assuming

BR(%, — ¢7!) ~100%,m , = 40GeV /¢’

1

Events/5 GeV

{3
IIII|IIII|IIII|IIII|IIII|IIII

2 -
1
?Iﬂ 60

CDF Run Il Preliminary, 163 pb'1

-« Data

[ aco muttijet

W/Z+jets, Top, diboson

D t, (110 GeVic?), 7, (40 GeVic?)

[

_t —>-c %4
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3rd Gen. Squarks: Sbottom
35 —>bhbb —bbbb 17

e Striking signature:
— 4 b-jets in the final state

— Large EMss

 Selections:
— >3 jets (E;>15 GeV)
— MET>80 GeV
— Lepton veto
— b-tag to reduce QCD

backgrounds
e SECondary VerTeX

e Control Region:
— Reverse lepton veto

B-Tagged Events / 15 GeV

—
o
o
TT

—
o
TTT

iiiiiii

i 1)
8
' 0
)
d
)

Exclusive Single B-Tagged Events

CDF Run Il Preliminary, 156pb ™

- Data
I QCD-multijet
W Top

W/Z+jets,Diboson

50 100 150 200

250
Missing E; [GeV]
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3rd Gen. Squarks: Sbottom

Two regions:
1. =1 b-tag

2. >2 b-tags
Open the box:

Exclusive Single B-Tagged Events

> 10°F o K
8 CDF Run Il Preliminary, 156pb
0 CDF Data
P QCD-multijet
c10F B Top
5 W/Z+jets,Diboson
e
o}
10 |
n
a8 B

_‘ I 1 1 1 | 1 1 1 | 1

0 50 100 150 200 250
Missing E; [GeV]

No excess, set limit

- 2D:m m

gluino? ""'sbottom

Obs.

Niag Bkgnd
= 16.4 + 3.7 21

2.6 0.7 4

Sbottom mass [ GeV/c?]

Gluino — b,b , 95% C.L. Exclusion Limit, 156pb’

.....................

1 BR@G— b6)=100%
1 m(x%)=60GeV /2
1 m(@) = 500 Gev /2

CDF Run Il Preliminary

(incl. double tag)

{excl. single tag)

.....................

200 220 240 260 280
Gluino mass [ GeV/c?]



Trileptons

 Tevatron “golden mode” for

SUSY

* Final state with 3 leptons,

large EMiss

— Striking signature

— Small SM backgrounds
 So far, completed two

channels:
High Pt Low Pt
Lepton1 |e:>20 GeV e: >10 GeV
Lepton 2 |e: >8 GeV e: >5 GeV

Lepton 3 |e/u: >5 GeV

track: >4 GeV

— Largely complementary

e Low Pt analysis has more
backgrounds, thus tighter cuts

17

Y L
q ‘"',:;.. l
~ xll .
T
— 1e +
q ——< l
X W

Gaugino, Higgsino
content, m(slepton)
determines BR’s,
coupling strengths
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Trileptons: “High Pt”

Search for y5y; — ee+l+X

Missing E after the M,, cut CDF Run Il Preliminary
M,=100, M,,=180, tanp=5, ;>0

(]

-

(=]
m
+

_"hl.'
Bl

Trigger: § . o [Lat=sasopet W ST
i i o = W/y— eyv

— inclusive electron E;>18 3 +++* * * T =;’;’é{‘g%zo,$;(d§{;)

Selections: “— ﬁ_ i T ees

— eel ((=e,n) [nf<1
— ETMiSS>15 GeV/c? 102
— 15<M(#) <76, >106 GeV/c?

l...__Lr

1 | 1 1
80 100 120
Missing E; (GeV)

.ﬁ\;

N
o
8
2]
=}

_ |A(|)(ZZ)|< 1 60 Search for y3; — ee+l+X CDF Run Il Preliminary

— Njets(20 GeV) <2

I L dt = 346 pb-1 M(%]) = 113 GeVic’ M(x) = 66 GeVic®

mSugra point
Drell-Yan

Miss I
E T >15 GeV| Ml WW W2y Zly ZIv

Fake Leptons
» Data

‘

Events/(8.0 GeV)
I ITTT

mSugra 0.5 10
Bkgnd Expected 0.16%0.07 .

10
OBSERVED 0

80 100 120
Missing E; (GeV)
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Trileptons: “Low Pt”

- Trigger: |
— SUSY di-electron E;,,>4/4 GeV :

CDF Runll Preliminary, 224 pb'l |

] E Processes
« Selections: 9 4 Drell-Yan
<~ °F I Di-Bosons
— ee+track: 10/5/4 GeV |n|<1 2 F o
o — MSUGRA
— A®(ee)<2.9 rad g . data

— Ht<80 GeV 108 |
— Min(Mt)>10 GeV i
— Mass 0S2 < 60 GeV

— MET>15 GeV

— M(ee), M(et)>15 GeV

— 15<M(Il) <76, >106 GeV/c?

L1 II
0 20 40 60 80 100 120 140

— |Ad|< 160 Missing E, (GeV)
 Lots todo:

“High Pt” “Low Pt” — Add muon channels (soon)
mSugra 0.5 0.5 — For\./va.rd region (electrons)
Exp. Bkg. 0.1620.07 0.36%0.27 - gep:'sf;‘(;iﬁjor best
OFSFRVED g 2 — Taus (later)
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BR(Bs—=2>nup)

 Important in several areas

— Will consider mSUGRA at high tan

mSUGRA,tan}=52,A ,=0,u>0,m =175GeV
— 0a,x10°:30,10,5,1 __ BF(b-syx10%2,3 _ BR(Bsu'1)x10":0.1,1
2000 rpmm

1800 [f7;

1600

NO REWSB

1.5 2 2.5
m, (TeV)

3 35 4

BR(SUSY) oc BR(SM)- mlj '(tjnﬂ)6

HO

+ If sensitivity is sufficient,

will constrain allowed by
WMAP region

+ Need BR(Bs — uu )~10-8
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BR(B, —»up)

. |_Di-Muon Mass | CDF Preliminary: ~360pb”
New CDF result with many =, Jyaam | Triggers:
improvements L —— sBtar
Include 0.6 < |n|<1.0 u’s W"\ B*>J|y K
10° 3 for normalization
Data from four (!) “Rare B” X(15): 18K
triggers: 10’{Rare B e
- CMUP-CMU(X) 10° -
— CMU-CMU(X)-SumPt ? 66(“ \D\XF Mass(GeV)
M, , <5969 MeV/c
. . § 0.5 CDF Preliminary
Employ a multivariate A
. o e X oa 364 pb’ .
discriminant for better 2 gltgnwil)
o o T ythia
background rejection: Z o3
— LH>0.99 o2]| Background
¢ Proper decay length (3D) (data sidebands)
e Isolation 01
e Pointing (3D)
Ob 0.102030405060.7080.9

Likelihood



BR(B, —pp) .

=450 CDF Preliminary
364 pb

e Signal normalization
directly from data:

— Reconstruct B*—J/y K*
events

e Open the box:
— Exp.Bkg.=1.47+0.18
— Obs.=0
e Set new world best limit:

BR(B, —> 1 117) < 4.9x10™ at 95% CL
BR(B, = " 117)<2.0x107" at 95% CL

22

¥/ ndf 66.02 /57
Prob 01933

Norm 3173+12.14
* Mean 5.281+ 0.0003845
Sigma  0.01087+ 0.0003867

Imtropt 189.1£ 7353
Slope -7 80B6+1394

N(B") = 1767459
pr(B)>4 GeV/c
In(w)|<0.6

s

MMM/ Gev/e®

515 52 525 53 535 5.4
invariant mass / GeV/c?

364 pb”

0.85 09 095 1
likelihood
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Prob 01933

BR(B : _)“H) .

S 4504 CDF Preliminary * Nom siraniete
2 1001364 Pb" o 01870
 Signal normalization 4350, S
directly from data: £a00: (B 176750
+ + 250 p.(B)>4 GeV/c
— Reconstruct B*—>J/y K . 0]<0.6
events 150
e Open the box: 100 ftt Moy ++*
501
— Exp.Bkg.=1.47+0.18 o
515 52 525 53 535 54
— Obs.=0 invariant mass / GeV/c?

e Set new world best limit:

N
e

CDF Projection
BR(Bs—»>pw)

—
2.2

 Expect rapid improvement with
luminosity

 Re-optimize after 1 fb"

expected limit x 10° at 90% CL
5 53

DG o LA

(=

1 2 3 4 5 6 7 8

integrated luminosity / fo''




24

R-Parity in SUSY

R-parity violation will allow super-
partners to couple to SM particles
only
Upside:

— Could help explain baryon

asymmetry and neutrino

oscillations (e.g. Maetal., hep-
ph/0008050)

Downside:
— No CDM candidate as LSP unstable

e [f very long living, can be ok (e.g. Hirsch et
al. JHEP03(2005)062)

Existing constrains make violating
both B and L unlikely

Particularly interesting case: L
violation

Experimentally:

— Alotless MET

— Often LFV and LNV

RP — (_ 1)3(B—L)-I—2S
l l-’- "

Lepton- J
number
violating || Baryon-
terms number
violating
terms

e.8., A 33303055 T

_ A 333
t
fV N f’t.\
{ b} b
|| b
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RPV: Scalar Neutrino Search

: : d e*
Resonance-like production

Start with e+u channel
— Sensitive to both A and \’

311 1’132

Selections: 0 35 _
— Electron ET>20 GeV 0.3 _ CDF Run 2 Preliminary, 344 pb'1 ]
— Muon P;>20 GeV 025}

- OScharge N

High acceptance inthe § .}

region of interest < 015_ Pythiav. 6216 |
. Tt Full CDF Simulati 1

Very clean signature ook Xty SPND.
— Dominant background is e

21T 0 100 200 300 400 500 600 700 800 900

Mass (Gevfc2)



Events/5 GeV/c?

RPV: Scalar Neutrino Search

30 40 S0 60 70 80 90
Mass (Gercz)

e Low mass region OK

 Open Signal Box
e No excess, set limit

Events/ 5 GeV/c?

-
<

-
e
N
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Channel Exp.
Zo>tt 47.0 0.8
tt-bar 7.8 £0.1
WW 11.4 £0.3
)74 0.85 £0.05
Y74 0.15 £0.01
Total: 71.3 0.9
Data 74

10 ¢

gCDF Run 2 Preliminary, 344 pb'1

50 100

150 200
Mass (GeV/c?)

tt
Il Diboson
B Fakes

250 300

350



ox BR (pb)

L]
)\‘311

2 & Uncertainty
1a Uncertainty

— Exp.95% C.L.Limit ]
—— Obs. 95% C.L. Limit |

—— N.LO. da—nTt—,ep 1

i,,=0.05,1,,,=0.16

CDF Run 2 Preliminary, 344 pb \

10 b - - -
0.1 0.2 0.3 0.4 0.5
Mass (TeV/c?)
0.16 _"l’["l’ll‘l‘l"‘l
oqal CDF Run 2 Preliminary, 344 pb
0.1 :1132:
008 - —0.050
- |—0.040
0.06 [ |—0.030
[ |—0.020
0.04 [
[ |—0.010 : : ; / ; .

0.6

Mass (TeVz'cZ)

005 01 015 02 025 03 035 04 045

27

Interpret x-section limit:

— For A132=0.05 A\'311=0. 16
o M>460 GeV

— Can set alimitin 2D ) 311
VSHEQMV)

M,,: 158 GeV/c?

.

1
[—

I

|




28

RPV: Scalar Neutrino Search

1 04 | - Data

e Reinterpret CDF Z’ resultsin " |, . .7
terms of RPV SUSY o) M

* Limits on diagonal (in leptons) ]
A-parameters:

r2 2
_Z’see: O <Ay A5, 10|

"
=

. QCD Background
[eeww,wzo

(v

Events / 5 GeV/c?
=

[=] %]

Events/ 5 GeV/c?
o

ee

o-Br(X— 1) (pb)

’ . 12 2 i
- Z’>uu: g o 211 3o 107}
104 -~ Data
CDF Run II Preliminary (200 pb") CDF Run II Preliminary (200 pb) 1001 [Joren-ver v |
I —a— GBr(X— e¢) 95% CL limit —a— OBr(X—up) 95% CL limit N [l aco + cosmic S
i e 102 Dr‘r,WW',W'ZD,tT g4 i
10- — oBr(v= 1) NLO (\' x Br=0.01) 10+ —— GBr(v— ) NLO (' > Br=0.01) > g,
F = © U] .
r & [ 1 10 200 300 400 500 600
~ ~ Dimuon Mass (GeV/c %)
f 1o g 1
¥ .
e I u>_j +
-1 =10 !
107 o 107 10
B Lo, 107
102 Spin-0 102 Spin-0 .
E | L I L | L L 1 | I I E | i I ' | I I I | I I I
200 400 600 800 200 400 600 800 200 400 60

X mass (GeV/c? X mass (GeV/e Dilepton Mass (GeV/c 2)
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RPV: Scalar Neutrino Summary

? High Mass 1t Search

* Did we forget something? | crumxrminim ses

10 ' Control Region
e Taus! =
2 2
- 2>t O C Ay, A,

.Z—H'T

.Other Backgrounds

|

Events / 5 GeVic

e Summary ,
10 3
— Mass limits assume 020 40 60 80 100 120 140 180 80 200
~ - [GeVic
AL Br(v. - X)=0.01 e |
Coupling | Channel | Limit B
_ ----- ¢-Br(¥= Il) NLO (»©*x Br=0.01)
sy ee M>680 g o
A ep | M>460 ;
ﬂ133 et - e E
2'232 HH M>665 il e o e T v e o T o omw o0 T e ww v T e i
2233 HT i 100 200 Xi;lilass (Ge:,[}l:: 2) S00 600
A TT M>375




Search for RPV Stop

If exists, pair-production dominates
Can decay into tau and a b-jet
Signature: (eor y) + 5, + 2 jets

Selections:
— Lepton: p;(¢)>10 GeV
— Hadronic tau: p;(t)>15 GeV

— N2 (in addition to tau and lepton)
— 2regions: M;(¢, MET) = 0-35 and 35-100 GeV

Note: Identical to the scalar LQ; in the limit of high gluino
mass
Existing Limits:

— LQz;: m>99 GeV (LEP / CDF Run l)

— RPV stop: m>122 GeV (CDF Run |)

30
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Stop Search: Control Regions

- With all machinery in place, check control

)

Number of event

regions:
« TaulD:Z—11
o |ph+E,|>25GeV

100 pp— 1,t—(b1)(b1) CDF Run Il Preliminary (200 pbt
|||||||||||||||||||||||||||||||||||:
Control Region Z—= 11 E

p+t Channel: —-Data :

| L1Z—1t -

—1 RN QCD jets -

N <2

jet £

1 2 3 4 5 6 7
Hadronic tau number of tracks

 Agreementin Njet=0,1 bins
* N> 2 was looked at later

pp—T,t—(b1)(b7) CDF Run Il Preliminary (200 pbt)

%)
G 30
o ~Data
45 25 [ ] tt (m=130 GeV/c?)
5 Ll Z>11
g 20 B Z>ee,uu
S R QCD, tt, Diboson
> 15

10

5

0 1 =2
Number of jets



Stop Search:

CDF Run Il Preliminary (200 pb)
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In-the-Box

CDF Run I Prellmlnary (200 pb1)

—~ 6
N B T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ L \7 Q | | | ]
3. com 18 B — o ppti) B -bu=100%°
o L tt (m=130 GeV/c?) | = =ik L ,’——;
(,\D 5 ] Z>11 7 5 = g \ ' t GEI%DF-l_Gscale |
=0 B z>ee,up ’ ?iT g 5 ' ' :
2) - i 1 S~ :
g 4l NQCDjets 1375 -8 — 95% C L. upperllmlt—
Q r [ ]WH+jets, tt, Diboson 3 - o) ]
o L 4~ L O -
o 3 e LB .
8 | | ?‘|—‘ B g i
E [ 14 =|
Z 2 ? 1'e & ; : | il
- — 1% . L5l m>129 GeV/c2 >
- . b 1 x| : 5 5 =~ ~]
: S S | | | | | -
ol I 100 110 120 130 140 150 160
0 5 10 15 20 25 30 35

m(, E) GeVic?

m(t,) GeV/c2

 Observed 5 events vs 4.8 expected

 World best limit on stop mass: m>129 GeV
— Bi-product: best limit on 3" Gen. scalar LQ



MSSM H—r1t

 Higgs production H
enhanced at large g bbbt

tanp s(pp—H/A/h)ctan?p
e Promising channel g h/H/A
ANNNN\S
at Tevatron
A. Belyaev et al., JHEP 0307:021, 2003 9
Tevatron Tevatron
gmzé SM 2102 MSSM, tanp=50
© 10} _ © 10], - NG .. gg+bb-H
: gg+bb->H N bb~H gg
]
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10 N 10
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4f _45
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MSSM H—1t

MSSM Higgs — tt Search, Mass(tracks+n°'s)

 Selections:
— Lepton (e/p) p+>10 GeV
— Had. Tau p>15 GeV
— H>50 GeV
— Anti-W cut

e Backgrounds:

— Z—1t (understood)

— W+jets, QCD: fake rate
technique

e Verify on a variety of control
samples

34

o -
-5120'; CDF Run Il Preliminary 310 pb™
3 1005 + —e— DATA
X D Zo1t
80'_— E’ tt, VWV, Z - ee/pu
GOIE— . jet — ¢ fakes
40
: .
20 + ATt
00 02 04 06 08 1 12 14 16 18
m(tracks+n's) (GeWcz)
w
=] L
5350
> r | -o- DATA
W3o00F- ! (7w
250} —¥— )i v,z eemn
2005_ .jel — 1 fakes
150( :
100F-
50
0:

0

1

2

3

4 5 6 7
Track Multiplicity



MSSM H—1t

200 corrs amoia] | Good agreement between
| rreimnary | | data and SM expectation in
150} VISSM Higgs et low mass region
[ et. ut channels 1 .
| .  High mass events (m>120):
! —TT
50¢ P — Exp. SM =8.4 ev, Obs. =11
[ . other o .
: W jet—T fake e Limit:
ol — Fit mass spectrum for

0 50 100 150 200 250 (BKg+Z+h)

. 2
Myis (GeV/c ) Higgs —tt Search, 95% CL Upper Limit

------------------------

B 25
100? ’ ] s f CDF Run Il Preliminary, 310 pb™
[ ma = 140 GeV/c2 T 9ok
[
10 3 at 95% CL t B - Observed
i e r — Expected
[ & 151 M 16 band
1L = F 26 band
§ Foanl = tanp=80, m_,™ scenario
! o 101
. e [
af T
0.1 [ i sk
ok

0 50 100 150 200 250 20140 160 180 200 230 240
myis (GeV/c?2) m, (GeVlic?)




36

MSSM H—1t

* Interpret cross-
section limit in terms
of tan3 and mA:

— Competitive with
“golden” SUSY Higgs
bbb(b) mode

e Several improvements
in the pipeline for the
next round:

— Will lead to better
sensitivity

80

CDF 310 pb-1
Preliminary

d — 1T

95% CL exclusions

20F

no mixing

80 100 120 140 160 180 200

mpa (GeV/c2)

M. Carena et al., hep-ph/0202167:
m, ™ u=+200, A =V6Mg sy (We use Mg, qy=1 TeV)
Min mix: u=+200, A,=0




MSSM H—1t

* Interpret cross-
section limit in terms
of tanf and mA:

— Competitive with
“golden” SUSY Higgs
bbb(b) mode

e Several improvements
in the pipeline for the
next round:

— Will lead to better
sensitivity
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50

1 fb-1/exp.

8 fb-1/exp.

h/A/H 51T
discovery thresholds

160 200
mp (GeV/c2)

M. Carena et al., hep-ph/0202167:
m, ™ u=+200, A =V6Mg sy (We use Mg, qy=1 TeV)
Min mix: u=+200, A,=0

240
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Summary and O_u‘tlook

No SUSY yet, but
we just passed
our first
femtobarn

Many results:

— Several new world
best limits

— More in the pipeline

Going after SUSY with a wide net:
— Particles: Squarks, gluinos, gauginos, Higgs
— Scenarios: mSUGRA, GMSB, RPV

7.5 more to come!
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